We have shown recently that the Co2(CO)K cata lyzed reaction of bulky 1 -alkynes with carbon monox ide yields substituted benzenes, cyclopentadienones, and/or novel l-oxaspiro-[4.4]-nona-3,6,8-trien-2-ones [1] , In the present work these studies are extended to inner acetylenes carrying at least one sterically de manding substituent.
The alkynes are dissolved in petroleum ether and stirred initially with dicobalt octacarbonyl at room temperature, whereupon the usual formation of a complex [Co:(CO)6 Xalkyne] occurs. Subsequently, the mixture is heated under carbon monoxide. No 1 2 R -C = C -R 1 benzene derivatives are formed with any of the bulky inner acetylenes ( l a -In).
(l-Adamantyl)-l-propyne (la ) gives, under these conditions, 2,5-di-(l-adamantyl)-3,4-dimethylcyclopentadienone (2 a). The structure of 2 a follows from the °C-NMR-spectrum. This is symmetric and ex hibits signals for the olefinic carbon atoms at 130 (singlet) and 149 ppm (multiplet Hz), indi cating that the low field carbon atom carries the methyl group. It is known that the 2-position carbon atoms of tetrasubstituted cyclopentadienones give signals at higher fields than the C-3 atoms [2] , 0 0
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Mesityl-l-propyne (lb) and mesityl-l-butvne (lc), in contrast, give rise to two isomeric cyclopentadienones each, 2b or 2c, and 3b or 3c, respective ly. (l-Adamantyl)-l-butyne (Id), however, gives only 2d. Compounds with two relatively bulky sub stituents, such as l-mesityl-3-methyl-l-butyne (le) and even 3-methyl-l-phenyl-l-butyne (If) cannot be transformed into cyclopentadienones. On the other hand, a single long chain R~ in the alkyne lg (1-mesityl-l-decyne) allows the formation of com pounds 2g and 3g.
Similarly, functionalized cyclopentadienones car rying trimethylsilyl or bromo groups at the far end of (CH2)" side chains, compounds 2h and 2i, can be obtained. Interestingly, only symmetrically substi tuted derivatives are found in these cases. No such products are formed from various other alkynes lj to lh , carrying two bulky groups at the acetylene or a cyanide residue at the end of a (CH2)" chain.
Intramolecular couplings of diynes with bulky trimethylsilyl end groups were described by Volhardt and coworkers [3] , l,o»-Dimesityl-l,o;-diynes 4a-4c are transformed into the bicyclic compounds 5a-5c under our conditions. This same type of conversion is possible also with an unsymmetrically substituted aliphatic diyne: l-(l-adamantyl)-8-terr-butyl-l,7-octadiyne 4d yields 5d. In these reactions no intermolecular reaction products are observed.
These experiments show that a variety of substi tuted cyclopentadienones can be prepared by ring closure reactions of alkynes if the starting materials carry no more than one bulky group. Yields have not been optimized and could be improved. Limitations of the method are apparent if polar substituents are present on the acetylene.
Experimental
Melting points were measured with the apparatus after Dr. Tottoli (Biichi). They are not corrected. -Boiling points refer to air bath temperatures of a Kugelrohr distillation apparatus. -13C NMR spec tra: AM 300 (Bruker) in CDC13, *H NMR: A 300 (Bruker) in CDC13, or WP 80 (Bruker) in CDC13.
General m ethod fo r the preparation o f the starting acetylenes
35 mol 1-adamantylacetylene (or mesitylacetylene) are dissolved in 25 ml THF and cooled to 0 °C. 40 mmol of butyl lithium in THF/petroleum ether are added dropwise at 0-5 °C, and the mixture is stirring for 30 min. Then 35 mmol of the appropiate alkyl halide are added, and the mixture is refluxed for 18 h. The mixture is poured into dilute hydrochloric acid and extracted with dichloromethane. After dry ing (Na2S 0 4), the solvent is removed and the residue is purified by distillation, crystallization, or chromatography. In this way the following new com pounds are prepared: mmol Co2(CO) 8 and 9.5 mmol alkyne are dis solved in 15 mmol petroleum ether (b.p. 80-100 °C) and stirred for 1 h at room temperature. Under these conditions the formation of a complex occurs. There after the mixture is refluxed under a slight CO pressure at 120 °C bath temperature for 4 to 18 h.
After cooling and diluting with dichloromethane, the solution is filtered, concentrated, and chromato graphed over silica gel using petroleum ether/ether 2 0 : 1 to 1 0 : 1 as eluent. 200.5, 153.4, 137.3, 137.1, 128.1, 128.0, 126.9, 21.1, 20.3, 12.7 1, 155.8, 153.4, 137.6, 137.4, 137.2, 135.3, 129,9, 128.1. 126.3, 124.2, 21.1, 20.3, 19.8, 13.4 
